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(54) METHOD FOR READING RADIATION-IMAGE SIGNAL AND RADIATION 
DETECTOR USED THEREFOR 

(57)Abstract: 

PURPOSE: To improve S/N by decreasing dark 
current noises in the image signal obtained with 
a radiation detector without narrowing the 
freedom of image pickup. 

CONSTITUTION: Image signals E are read out of 
solid-state photodetector elements P 
constituting a solid-state photodetector 31 at 
the specified period, respectively. The signal E is 
compared with a specified threshold value K 
stored in the inside beforehand. When the signal 
E is more than the threshold value K, the image 
signal E is outputted. When the signal E is less 
than the threshold value K, the image signal E is 
not outputted and dissipated in the inside. This 
is controlled with a data judging and controlling 
part 33. The image signals E outputted from the 
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controlling part 33 are added in an adder 35. The operated sum values are stored 
in an image memory 36. These parts are provided. In the image memory 36, the 
noise-signal component caused by the dark current accumulated in the solid- 
state photodetector 31 during the period before the start of the irradiation of 
radiation and after the end of the irradiation is not stored. Only the image signal 
component carrying the radiation image information of the object accumulated by 
irradiation with the radiation is stored. 
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7C« K 3 ft fc£ «©B f*#1* HBRT-* * 

ffcttlttMfttHa <fc 0 Bfie©H«rWEfi^*R*ttl L . 
KJlWCitC. R#W3ftfcfI#©ffi4^«>l95£<*ftfc 
BrS© 1/ * 1MB 4 iWi^BfltffcfcUflR^c: 4 tctbK 
U. io 

tt. »«#©«*** 'J KinJMSfllU 
§£{f #©ffl*K b # i»^T©Hft**ttt* ; F«^>c» T 
is<i^©ffl©mria^ * u ^©jn»sat*fTt>*«,» c 

[11*3123 nfltiiMR«fi]9r&tt«w«wuLT± 

f*4 U-CiSctttS HHfc*g|Tlf JtK&gW- £ 2 ^c««CiS 
r. 20 

mtkmrn^mm «t o jrf£©jMirflnBflre*K&tfi u . 

WS© L * Offi 4 * t&13&B<*3fcfclH3fr?- C 4 tcttfg 

u 

ttft-9©froift i/ # t>ffitt±r a 3Bte5£i*a3R-?©» 

&S4c*«. ^-C©@(*3t«im3R : fJ:«J«rg2»«#©ffl 
a*. £T©Hffc^W*^««cttl,TBr£©»l£«T-c 30 

4*1*. mft#©ft©ma^* u ^©amst* 
f*4 uTttftmH*exr«#fca3i-rs 2 ^ttccie . 

mm^mm^fstic j; ^ sc^uj a ft/cfi #©ts 4 ; ?&K5£ 

Sftyt»f3e©ly*c>ffi4%tfc«L. Rifcl8©iB*. Kfi 40 
^fi^KL*t>|BW±©tB^«tt(i^©ffl[%ttl^3L., 

mia^om&m l * c » fii«T©is^«Kfi-^©ffl^ 

G <c i » «fc 5 eciwfflrr 4 Jfc«#® 4 . 

mttmwix *)'wi 3 ft/cmiieff -^©ffi^ . 
«d»*#gitcj: «3»p»3ftfcif »tt«eitr s^* 4 

C 4 -ra»*« 1 $ fctt 2 gBtt©ft«* 

»iffl«e#KHi*ffiK:ffli» 6ft ■SlfcirtMftttJI*.- 
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8¥iW«:»SSc««tfttH8«:«aiSft4lS««^ ^X*Bft* 
[0 00 2 3 

[«*©»«! fi^J:^. ISK&l8r&Stt4-r&tt5ttg 

««cfcl»T. J*ffilK4tMttreJ(7 -C *A 4 
l>ft«9>*]»S«I^Jt^*JfflSft-CC»4. C©*^(Ccfc 
ft«. M^^iSM 0 fcX»^©fi«*tt«tJ«ilKtt: AW 
.T-54. if®«Stc^*ft4^{*BC©fii[^©x*JU 
^-SlRiROrm* (IBPSffefc) *IS-r«. C©iyfeK 
cfc 0 . itJS*S(cS?» 3 S «fc 5 tt fita^fc 3 ft fcfiWW ft 

MBMMi^is 3 ft £ , C © cfc -5 tc O T ftittiiHftKiS& 
ccfiWffti:? ^JbA±(cojm{b3ftfcia#4 orff sc 4 

[0 0 0 3 3 fitWM^A^ ^^Atcl3»Sft3ft» 

w^n^ * wcc m&m. r> xm\m^ m . c ©n^ 
c4^a^©^if-ctfftftr^-5, = fc4^.«. %©iafl% 
xmm»^9m u . c ©x m®m&&m 3 ft 

b. c©mm'ff-^ (Bi^fi^) tcBii««M%j6Lfc»3 
t-^mst{cpja«4urii^-r*c4K«fc*). 

^> + -^^, tt«ttlf©ijB«ttliB©a«FttS 
*iii««:f»SC4*Jffftftrc»* (#^B361-5193 

[0004] S AdciRfflJHACC cfc «5 . mm -<X«R. a 

m. /site. T*a. m^f*. 4M*f-r-5 4. c 

©ttl*»x ^ ^ +*©-gq*5S« 3 ft. *©& aJt&#*$© 

ae** ms* -r * 4 »« s ft yt x * ;u =rtcts o r n^m 
wm<om^W(Dmmummmn * -a ^> - n*©s«tt 

»*ft(ClB»U . C ©S»ttM^<*'>- h 4 U— !f** 
©ttita*-c*acUTl»^*36*Sifi/«i>. f#6ftfc® 

mmm. c r T^«:nia«i4 ura^s-a-^jKW^H 

^ia»ff^^X^A*S^-CfCSm3ftTt^ (#gflHS55 
-12429^, |5l56-11395-^-, ffl 55-163472 ^, W\ 56-10464 
5 |§]55- 116340^-3?) „ 

[0 0 0 5 3 C©'>Xt-A«, S£3fc©aB^K4ffll<^ 
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U v) *ifi tc %Mi;-ci>. wffimiftw ^-v^wl 
c r TwvmmmmicmMMmmtttmt 3 

[0 00 6] CCD<fce>^c&W^^>^ 
;u a i if m$& i ©JSKMigte-gc 5 -&-C Wl&Z ft *) & 

*ft Ss&S*** 0 . ScS*^B^S:f#S/c*«D^*s«|| 
tZ i><D L U f) , JSaW i^ia^^ff -5. $ T©B#|ffl £ *> 
©ifcoTt,^,, 
[0 00 8] fCt, ^©^T-AKl.fcSJhiecDJ;^ 

l>£ (flJx.«ift§3BS 59-211263 #&*L !KfW^2-164067 
#&#JL PCTIBfi'HSW O 92/06501^, Si gnat, n 
oise.and read out considerations in the developmen 
t of amorphous silicon photodiode arrays for radio 
therapy and diagnostic x-ray imaging, L.E.Antonuk 
et.al , University of Michigan, R. A. Street Xerox, 
PARC, SPIE Vol.1443 Medical Imaging V; Image Physic 
S(1991) , p. 108-119 ) „ 

[0009] comm&mmt* m«ws3mn ©b 
[0010] c<oi&mmfcBi&zi'>*i'--zftmiM 

*iT8*H8BI«W«*ffl#^Siil«flr#K:*«EJft3 ft 

*>„ c©Hnwa#tt. Sf*r^as©#ia^^ffi^^ 
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[0 0 1 1 ] J/>^U-**«L«Cl>»l«i«WH 

iftws©H:to«3«:. ci> mm<»mkiffi\<Dm.2im.-% 

©&©<fc <0 ioeSffiJ»< ti/tm*3tttU« (MATE 

RIAL PARAMETERS IN THICK HYDR0GENATED AMORPHOUS SI 
LIC0N RADIATION DETECTORS , Lawrence Berkeley Labora 
tory.Uhiversity of California, Berkeley. CA 94720 Xe 
rox Pare. Palo Alto.CA 94304). (ii)fifeMif§l 

io ©iiji^ft&c, ^mm^ffux 2 -oi^±mm interna- 

%MBi%a (Metal /Amorphous Silicon Multilayer Radiat 
ion Detectors, IEE TRANSACTIONS ONNUCLEAR SCIENCE. V 
OL. 36. N0.2. APRIL 1989). „. £>&W*. (iii) CdTe 

m>^mmmmtms <*$H¥i-2i629o^&») £jb 

i>fc#ja©$«3§&fcHgrc& r . mm* ft? ztn 
ft-^ii. ^©stf-ffgtfcmsi <t piaK^ciatc xtj 3ft 
m«7 (±ie(i) ~(iii) ©»«««im«*««s-r*^ 

[0012] C©«t^ tC-ffiA3tlfcB««#tt. \m.<D 

m^mmmmic £*}.m* ©m#^s*^3 n^atc c r 

T^©S£#KKcfc9Wmt»*E^£G-CB£3ft£. 
[00 1 3] ±B2ttJHtt«taS*fflC>SC4(Cj:«3. & 

wwommmm^mmumi^ft *> ctt£<v r;u ^ 
-f AT]feiti^ii«ftfR*ff s c <t an? ^. a:^tcs*-r 

§Ci*st^, ±aiU/cSt*©~>x-f A©:fcS£jj?^"-f 
[0014] 

30 [^Bj*5j»^b<fc^ i-r €.siii] iCorHtttaj* 
cc. t^fcig^ntmifcccj:.*,^ >c^*iss3n> c© 
c©ffl»m^«ca^t»rw*34i4fiScl«»Bi«©iii«* 
[0015] ±iaiii»©^b?rP*±-rs/-c*tc, awrt* 

tti*»©JS«iaBlK:tt»«8«itHS <fc *) . c ©ScW^ttJ 
^-©§H£-tz'Ptc i; -fe h -e©f£&cMM3ft/cfifc#f 

[0016] L^UCORSB^ffit*. 

*-#w«:ro»)ato«cwn«ft6-r. d*m> ©e 

SS*<gT3lf-5C£(cAj:S. 

[0017] *5BI8ti±IE*t»«:**ttSnfc«>©T* 
50 oT, fSU©eSS ; S:^*^C£^< . Bfmjjfcy^X* 
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zm&rzctzsMt-r&box&z. 

co 0 l 8 ] 

n m ^mictj o r/jN $ «, > c t fiwmz nt fc «3 . 
tc h ©r-& k> . imfa<DWM\mfrhimm<Dfmvm 
fumx-m^m^mb, ^vmfrtazritc&mvmnm 

«>. BiH^ y W XK <fc 4 1> ©r * & £ *IJ3£ b 7fc»&0: , 
*'©f^fi*R»llt4J:^KUfcc £ ZftWitTZ 4> 20 
©T-&3,, 

c o o i 9 ] -rt^^mm^m i ©ftgitgniHfc{i#& 
seft-r * 2 ^tttcB5?»js nfc^^©@f*^^ffi«-?^ 

#T5tt«IM*itiSJ:»>. »M#*S*tH-r*W*«liiii« 

■cmimnzm&mb. mimetic, K*a$nfc® 
§©iif»ggsn fcffjt© l # wa £ £ buibsh f* 

fKouttt. t*te#©ffl©Wia-rf j fcy'>»©ijiilltSSl* 
fftottOC £C 4%«F«<b-r -5 *>©•?*■&. 
[0 02 0] C C-r±SBBf3£©ja«|i tt. fiUHflUDJRH 

H#lffltc*t ur-BWcJic»i«*W*«ii* u . $ fc±ffiiffi£© 

U * t, >fi t ». ±f BBf^©Jl*9 C" £ CCHf^ifc -/ X(C J; 
■oTHtt^ttfflJfr^KioaM-SHM: «3 < - fiStftJ 
*W*JSB*3*i<& C £ tc J; o T£ D Sfir«Hfi J: 0 fc'M t» 
©Hrt"C^$n-2>iB-C*-5. 40 
[0 0 2 1 ] $fc±ia«^ffi#L£l>fiI£«?tA>*§^JC 

©fpffl t © 5 atRKKCj** c £ A*"? * -6 . 

[002 2] £tc*&W<D$H2 ©fei^ffl^ff-^KtH^ 

mtmz#m h x ±w t l •ammmtoz&?mmc£. 

^mmtimc1<s^,>x . »»i*»«a8j:«)3fffi©j9«j-c 
«ra2fc-**»*aiu sunder ttc. «*as*ifc®# so 
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©fit £ ? «M«5£ 3 ft fcjffii© 0 1 £ * fuf B&@f*# 

ft^H**^*^©*^. ±T©H(*^l±l^^[tc 
*H/"CBf5£©W^«±-C* ^ t * tt. ±r©H»*«ffi 

jr^f- £ <o m mm n<Dmz s*>) icmnmm l . sft # 

©fi*s»0*t»|B«±t?*S@fl:*tftmjJ5-7-©»*s. ^fe 
•C©Hf*^tHS^Oc*t l/T3f5£©SM^JWT-C*4 1 

*«. BiriBm^©fii©BtfiB^^ y ^©tnfltsaifrbtt 
k>C 6©r&&. 
[00.23] 3 6«:*»«©fiiUW««IHiStt. ±12*16 

* o T»3jai 3 tciBtg u /c ct -5 . H^ttf r zmm? h 
miM%mmLx±tetLxmmmmzm-tmmcm 

Z> 2 yC7ctt«:S3nj3 n/c^»©H(**ttffi3R^-*W 

®wxmfti^*m&m?m^mm^mt> mrnnrnm 

©btt^ffii^tblSO^ »tfclS!©«f». K{f#©ffi#!£ 

b # t»ffl«±©»^«»m-«»©fi%aj* b . mm ^©fa 

0 # V»fll«T©»^B»m#©ii*Hi* b t» <fc ^ 

y £ *«A fc C £ %!Rf« £ -r £ ©-c * s = 
[0 024] &4B±iBfiW*ateffi»£ Or B. 
Bf^©/l$©S^**^X7!)->^JU-5)aSiC. T^JU^ t X 

¥*(«s*^Taw«**i £ mmm t *> e> «c * h y 

S!5©«^^ £ ^2,^ £ *» 6 «JjR 3 ft * BffcfclftHigr * 
oT. BiraUfcCi) 5M^©jiil^|SJ©)f 3^il^©4> 
©J: OiofgeSJK I5^$n/c@f*7t^ajg^, 

s*»©jaa*ifli«:. i&mmzfr ux2 r>u±mm s nfc 

HtfefctfctHS^. (iii) CdTef©^iM«(il 

•sc£4>rt < c©»^ttttftf«©«ai**«w. *©» 

S, Cs I«f©m*»3&»635c4'»? i l/-i'%. Sf*^ 

tftwstcaiffl ufc*fi£*>»ffl-r « c £*j-r # 

[0 02 5] ±IBHlfS©il3£«. feW^©®HX 

fb&J]ttjt«Bi«©IBK*(ST3-B:Sa£*«:^# < «ct>e 

fcst>©* sett©5SK*«^*r* SiS^p> 
gS-C*?>C£*(,» ; 5 < , 
[0 0 2 6 ] 

[ f^fflte <t O'^B^©^)^ ] *ISBJ ©ftgflRlHfeflHHSffl 

J: o*-e ti (era i ^ n & «^ ms tc J; n «. fife 
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rsawa c cD(t#fit%s8*a-r c 4 khzp «: >; ? f 3 

> w xkj; zmmmzwifrmr: 6*1*. 
c 0 0 2 7 ] 2a »rttMM®JHtt«>HMs ft s £ . c © 

a 3 ti&mmowfi u * wat* ± £ & . ifcA^tc 
tc«a 3 n -s «#ffi««Hf**«ffl3R^- cr £ k 

[0 02 8 ] )KS*^©MW©JfB*f^7f -S £ . fcffi 3 

[0029] ±jfi©ffffl«c io^ty (csmiati 3 n/c 
mmmz> m.m^<Dmmicj:^xmm$ntcm^mx$> 20 

tpic mm 3 n/tBtasK j a xtt «t ^m#(B«*nm 3 nr 
t > & i >. l ftffi r> x mimmm^m. t mm 3 -a- s c t & 
<. iift3ti*sc8**iiHR©s/N*ifii±3-&r. nn 

[0 03 0] ±iBb#^ffl£{f-^ffl£©Jtl5iCfc 

e> ©fg-^ffi# u * i » (a *±@ 4 *» * * *» K j: r» 
T^©©^©raB#Mt?J:5ci^LT&cfci>u £ 

^tCfcoT. *©©%©fgffl*ijitjJ:^tcK5£Lr4>J: 
[0 0 3 1 ] 

*HJW*A:8i>«:fflc>6n*ai*ttttffiS©ie»««:^ 

[ 0 0 3 2 ] m 1 t*#iKii©ttw«fcw»©-niB»« 

©«WS»fiR*^^ci?4'H. H2tt*^ttW©tt«* 
f-Aa-cab^o ^©SjW^ffigli. S2(c^TJ;^ 

%*Wt oJtWtCCSElft-r S^Ott©^* U- * 32 £ . ■ 
C©5»^b-£32fCfg)13ftfc> -»^U-#32©§ 

[0 03 3] C C-CH#*«a»3l*#JiR-j-*Hfls** 
W3i*P©i¥^&«&£03fc:^-r. @f**^ffiS3i so 
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». h*>?.!fe*«S3iA ©±*c^ar->ja»u 

X->yn>3ic £j§0jmfi&3iD£fr6&&:7 * h ^-r* 
-K3i£ . t*;U7tX^>J3>3if wm^r 
>; a >3if rticswetifcy- h £ LT©iEitm@ 

313 frhU^nm. F 5 >i^Xi?3ic KJ:0Hft^*ffl* 
*P#£»fl5fiR3ftT&.5*>©Tas. CCT; 
«Wg3i©tttJ!i^- h 3iA ©JI J(3#ls i»o>s«r 
&«««iR*#HEt >*>©-?**. £/c r^u? 
r^^'j =i>3ic ©/13tt 1 5 ^a^fifi-c£>5„ 

[0034] 3 (bic^mmmommm^mmt. -&Hi* 
^m^p^^^n-en, ^©jsuwriBtfifi^E* 

«im # E*5bc?c*fiiK «±©»^« c ©mature e * a 

«Bf»g|533£ . c ©f - **iJ»r*USl«HJ33J: <0 itiJ] 3 ti 
fcBB«e#E*A/Dg^S-r4A/D^»l|34£. A/ 
Dg£»3 nfc««m#E *Btt#fcttJ3R* P C"£ ^un* 
f Z>fiaW& 35£ . *a»S35«cj: 0ftJ»3tifcS8IMi%IS 

trr z>m*jt * u 36£ math s. 

[0 03 5] CCTJhEOSfHiKtt. ±IBmS©iiSS 

ft #<fc v) i> ^ct < . St&ti^* W 3 n s c £ K«t o 

[0036] xizxnnwvmmm&iBimvimtc^ 

[0 0 3 7] SH»*ttW3R-7-P«:tt. ft$fiRR©J8»* 

K31E (ctei^r Hi^m-^E (K> 
E) £tTS«3n*„ CCT'^-^WBIt*IJMI533K. 
^J^.«Jlffl 1 msecT'. ■&Httifctftffi3R ; F-P Ccfs^^'Jl/X 
SrjtO. -e-©KjS-'<^^3Wjll?»tiSc:£«c*H(**lftUJ 

m^pcoxj vnt taj txffls (Bf*^m*^p©fE 

fil«e313 icW&fi1PiP9> «#ifS31B , 31H raSr^lS 

n/ciBft ft n e «flER h -5 >>=x ^ 3ic *a d r 7 s - ^ 

*fJK»SP33^-tti^3n€)„ 
[0 0 3 8 ] #H»*tftW*-7-Ptt. C©iB^ff-^E© 
m^)©fi5S, *©H««-^S8»*«-yo{cy-fev K3n 
r B|«i»©K»3&S|«* 3 n . ')•&••; F ©Btlffl3&» 6 iXtCfe 

^^•;ux*ijMP,4x-S*r©ra«:WO*Bt^«: J:-?, y Y X 

[0039] —u. r- n^mmm^^mm 1 msecc- 

£ tc A^J 3 ft* SHR(S# E», C ©x- ^ W»f*iJ»33 
F»3tC^af)IBlf.3 tl/c L/ * C»«K £ ^/hJtlRjWtt 3h, ^ 

■S. nc*5f r -^fiJ»r$iJ«33-©^©ilif|Efg-^E©A 
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[0 040] >X^>X\ 02 ICtts? J; -5 Ktft9flci0«^U 

r«c»« r *mm 3 ft . c ©kswrr ©ra«*s wfcsc 

MjStfctH3§30«. S/>^ U- jr 32(C «t 9 C ©8aNt«R * 

njtfcjfcKseift-r * = c © pita* wnsp¥t*io©ttw«iii« 

H&-P<DTW? 7 Xi"J X>31£ «CA*fU COnJta 

n*imr znmm^E' (e- >k) icximmzti 
xwmztiz. r-zmummxtissmnms a x 
m^m^tmu^^ commmE' zwrm ( i mse 

c) ©jaJtr?R#HJU ^©jaWtritertSIHeiEttSft 

fcu*i>*K4 a^ mm * S h * . 

[0 04 1 ] c ct?a^io©jtt*l3»lii*« fR£fflf3b 

J^is34tcm^ 3 tit 3? JUt-WfcS ft. MW^35dCX 

E' #A*3ft5»K. *©A#3ftfcHittlfflMtE' 4 
■tftKJ: OfcHiftcMM* 'J 36KKtt SftT^SBitWi 

■m:%mWLx:mi£j*:<) 3&tAt>?z>. HHfcy*y 36 

«±a«© ■/ * ? Hfti CC £ 0 150 W -^n tc R5£ 3 ft T 
®«y*U36{cB. Sc*f«R*iM*t3ftfcf^6 
JRIStcftSttilR #JHS* 3 ft r t » 5 0HQ * r ©IfflJclSf** 

^m*^ p ct «j is^tts 3 Htcmmm ^ommmm 3 ft 

[0 042] Sc»^R©M*f*^7-r-5<b, £H{*#1$ 

tti^PKfa^ns m ^m&T u x tmmmmm<D 
wtmc Jc z> y a xmntc lttwmm 3 ft * . c <ommt 

m^3ft^. 

[0 043] C©ct -5 tCEfflfft^ * y 36(C«, SfeS-fifSlR© 

tun 3icc 3 ft ^ Bg«»E(c ck & y a xm^mmnm 

3 ft r . ffiAtift R ©MS* Cc «t -5 r Sflt 3 ft £»a?{*ifl© 

tt»«ss«fff 0fciii^<i-^^/cW*sietf.3 ft. 

Ofc^-pfill^y* y 36tcistS3ftfciii«<l#«. 
^<*io©feS«l«;tf ffi&R s /n rtgft-r S *>©r 
* o , as«c* o >r c ©hkim * y 36&ce« 3 ft fcHi^ 

[0 044] C©<fc 5 «c^e»«©tt««ttffiS«: J; ft 
«\ ttSttttBfeafr 6 feSf^ R tmtT £© £ I5IW 3 tt £ 
i&Btf&l>ft:8b. JttK©a*a«:lteft*C<b4>«C<v Hi 

x*<£«ot. *s/N©fi5cs*»iB*%ii*-r 



(6) ^ «fM¥7 -72 2 54 

10 

^/cfe©a«5fa#^f#-5 C 

[0 045 ] tt**ft9!K: <fc4fiSc»ISHftaS«. #H*i 
-r*^r©H»*tftH13R-T-P*»6©{l#36*L.*t>ffi*± 

■rsj:5«:aa5iut:*>«fci»iy. ±r©B##t*HiJR-?-© 

-5 % . ^©iteWftWHflSlHftffiJfrF* 6 ©d## U 
*l>fi8%±a»3*fcttTia*C<!:tcJ:^r. -€•©©%© 

io ©w^*aa:3rr*c:i{cj:o. tt*tf«^{*j^a*K» 
a*©*««cfic>aft»-*w L/. *©*i*»jaa*©et> 

>&TlHlofciS-&(c^. 3r5£©SfH^feLh©fl!!©aJ»*aii 
U/c)K«^ic J: 4Hi^(i^b^^fi*±pft«. y * 

y ^-(Dmm-mzmw-wmtz c t &x%[ mm<om 
[0 04 6] tztc*mw^zzimmmmt. mtu 

20 *cr**>©-c««c< . ±KIS»W©ScS*Wlftms«:*ji» 

att*«ma©Rto»3K:, ^fl^.««raofcci) few 
-«©®3i^[5i©ii3 ^am©4>©<fc o io<sgflos< awe 
3 ft tcm ms . * fc « a 1 )i»st«© jaat&isitc . 

£K«£^UT2o&±»g3ftfc@tt3fe&aj£> *fc 
tt(iii) C d T efOfiftftitlftWS^i^i^/c 

[an *»w©ft«iia<ftaig©-3i«a8«©fH>s«fiS 

30 ^TK-T^'Py^S 

[02 ] m i fc*ofcSWi»iftffls*ffl«r^iiww«BSfl* 
t«a©«ia©J»«%*-r^x^Aig 
[S3] a(**^wn©iwd:tiii^^-ri^mfe0 
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[ tewmm i m*mm 1 7 ^© 2 ommc j: *ffiiE©»ts 

[&t?B] ¥RR 13^7^190(2001. 7. 19) 

[£F*fl#^] #Pfl¥7 - 7 2 2 5 4 

[&HB] ¥&7£F3£1 7B ( 1 99 5. 3. 1 7) 

[*WHR] ^pg^f^$R7 - 7 2 3 

[mHH##] 1flB^5 -2 1 7 3 04 

[BB3MWWSRJII7JR3 

G01T 1/20 



a/oo 

1/24 
G03B 42/02 
HOIL 27/14 
H04N 5/32 
[F I ] 

GOIT 1/20 E 
3 

1/00 B 
1/24 

G03B 42/02 Z 

H04N 5/32 

HOIL 27/14 K 

[JStfJB] W-f&l 2*F7£ 1 4B (2 00 0. 7. 1 
4) 

[^tfiiEl] 
[«iE«*«H*] OBAN* 

gun* 

[»ittt3fc©«lffl] 

fltiursc»Wiii***r<i#«:agftur»aT4 2* 

R«-f§©fflbMR b * l>f8«±©HfttfctBJWc-o(,>T 

«. R«4»©ffi*y*'; u 
RfI^t©<i#R h t lifflLWToBftlftas^ccoo-r 



» 4 Lr»st«iiifli *a-r«-^«:saii^* 2 ;X7ctK(tI3 
^jsnfc^»©aft*a3R^*wTi]iw*iaiftmsj: 

Rjajwtrttc. steffisn/cm^©fii4^&t2S;5ftfc 
mmo v * ofii 4 * mi a&H ft 1* mm* c 4 tt« l . 
Rm#©ti#R b # t»tt«±-ca siifti$tfj»^-<D§fc 

#s. £T©Httfca*^«c»LTW5£©8te«±-C* 

*4#tt. ±x<»mwm!>m*&vmm.m^<Dmz* 
mm ^m*m c>ii«±-c* ^Hft^a*^©^ 
mfiBft ^©<®©Btiia^ * y ^©jjn*s»&?T 

ft 4 oras«Riii*%fi-r«-f»«:geftT4 2^ctt{cBB 
Rft ^a^scc j; 0 stems n/cff #©ffl4^»i5«e 

3ftto*r£©0*l>il4*Jfc*&U »tt«©*S*. R<I 



K'i cc jmiw am**© £ . 
&ffiz.tcc±$:&mt?z>smm 1 *fctt2taas©fi»H 

«IHii«HS#*ij*Hl-r ^ffito «fc WBdHStftttHSKRl u . 

i^«:«fifewi»t*iiisK:sflt3 n&m «« 

-r 5 i*ffljftMi§»«^©« * ©#w » sawm* 
njte **<, » r . hmhr t mvtmn v-i^^t tc 

c > to «> 4 ffiaspJffl Stores. C ©#&&c J; 

rat, mmzzmm utcxmm<Diimmmm&icxm 

^-zmormn (vm&fc) c©^tc 
ct *y . it^ifi^s* § i±€, i ^ oc«to^to 3 ntcmm 

4ftiS<fetf?&$<* ft & , c © 5 fc ftttiRMRttiitiS 
tcfiSc««7 ^AifcumftStofcHflfci UTffSC £ 

i^ffi^^if-Cfftoto-Ci^So fct^.a, a©H^M 

aitts^-r & ct ^ Kisit3 n/c//>vffl©{£tr^ * jua 

*fflt»r X«Mi«*iaeL . C ©X*8Mi**iB» Sftfc 

C©*«m# (Bftft-?) tcSi^ffl^Mbfcmnf- 
^Jt«CCpJtfl«5iO-Cliafe-i-4Ct«:j:i3. 3>F?^ 
k 5/+-^**. &1^tt^©ifflM14^©Mif^?l^iii 
fltW5C£#tftotiTl>* (#&BS6l-5193 
M) . *A:*«aiBAK:«fc»J. ftftil (X«. ai, (8 
Ml. t«. SBfHSUSO £MStr££, c©SWW 

Mx * * *-©-«s » 3 ft , -e ©«^ia*«f ©jae* 

iam h . c ©s«tttb£f*~>- h * u— tf 7fe^©K;ia 
^r^SGriii^*^*tft©. »e>ftfc*^fe>6 
36**«W«:f8*iRoriii«i®#*»/ eoHfc-r-* 
* *£¥f*©8( S«H»*^*®^WI4^©IE»W 

w*'>x7-A3&i-rricffi^$nrt^ (^8355-12429 

^, 15156-11395-^, [5] 55-163472 [H] 56-10464 5 ^f, 
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|5]55- 116340#3?) . C©->XfAiJ. S£5fc©$g&2?K 

tt«a««:tofc^Tiiifli*83»L/ 5 & £t> 5HfflWfc*iJ 

S^?!c©*fi^©-CjX:^l5HCCtofc o r tbpj-r -5 c 
£#sig&6ftT*i*). ^or«^©»U^#icj;«3)^W 

h J: )SS« 5 to 58^^©*l*iKy -f > 

KSEjftL , C©«am#*fflC>T^!R)l6W«»©IB« 
W*4. c R Tl¥©a^Sg«c)Sfe*fiKia^ pftjyfii Lt 
a^^ti-^citcctor, Sd*^S^fi©^ttl{Cl;S3 

to^c ^i&$twmmz& zctwx'if&.'isipoftifib. 
icrninw&zmfrm ^ x f - a *>a >x « . sfew^iE 

F-7Xh^WTaJ;^tci)|^b/ciO, JJOHaiifflfc*— a 
amff #(c^jft U ^ W totf <c 6 f, *©3t8b©BiiftKK 

zmztctixDmitwimtj: i© t * «3 . ft$ttgaife«ff 
ic. fijflHs^ws^nsesnrc^ ( a*, toga us 59-2 

11263 #P ? fl¥2-164067-^4>$R > P C TIB^l 

S-^- WO 92/06501-^-. Si qnal, noise, and read out cons 
iderations in the development of amorphous silicon 
photodiode arrays for radiotherapy and diagnostic 
x-ray imaging, L.E.Antonuk et.al , University of 
Michigan, R. A. Street Xerox, PARC, SPIE Vol . 1443 Me 
dicai Imaging V; Image Physics (1991) , p. 108-113 
) . C©tt««1*mStt. W*.«»3 3im ©E3£*f* 

nmtmnmtfrhui,-? h <) **tt(cE$nfc«»© 
tc^ 4r - > $ ft & jtifc©fi-sia £ jt^m tfrhmm 

?u-3f%8Wr*c£K:j:*jfllRS3ftt:ttafc©r* 
^>o c©ttlttt«as&^>^u--4'3WIM*«AStfflfJ© 

fctt f -5. C £ tc J: «3 . ]«cSt«l^ ^ > ? - # 
tcitSAS* TOtlUtfcfflftS ti. c ©33ft S ftfcpja 

BHfeflWR«:ffl#r*iil««#«:*«C»!StoS. C©H 



-s, -13. isy*i<-z*^t£^immikm%i*>mm 
fe^ic, (i) mm<Dmmi;}ft<Dm$&mig<D$>(D£K) 

10(g!iffiil<^2nfcll(*^|ii|§ (MATERIAL PARAMET 
ERS IN THICK HYDROCEMATED AMORPHOUS SILICON RADIAT 
ION DETECTORS, Lawrence Berkeley Laboratory .Uni vers 
ity of California, Berkeley. CA 94720 Xerox Pare. Pal 
O Alto. CA 94304). £>£L>», (i iM^OMMU^ 
(C. #M«^/rU-C2oJ^±?gJi?n/ciI^WSCMet 
al /Amorphous Silicon Multilayer Radiation Detector 
s.IEE TRANSACTIONS ON NUCLEAR SCIENCE. VOL. 36. NO. 2 . 
APRIL 1989) . (iii) CdTef 0¥iftffi 

a*K*fcmor«»ra-wcgHftu c ©{§#«. mra* 
a) -(iii) ©^«tftms*«j£-r **»©*?■> <£ 
m&f&ztitcmcc r rm^m^mcj: <o sjumnm 

0 . *^#©ftiraii«**I*8&l*fl^ 5 C £ & < 'J 

(c » . ttAMWMH S tin »a i t > r . 

•XJjS##flBtWS#© S/N£(gT LfcihtCCD 
HI*©#«:S-^c»rsgfeStiStt««Iil«©lB»*sl5{b 

3 1± * i t » *> n /a*j* ±iBi®K©^ b * skit* 5 
r. sue mm ©assse-Fs^se: # 

$69! »±f B*t» £ S ftfc ©-C * o T . »i5© 6 



# 
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»w©a«iBiiB««^8ea*ffi« e u 
fc ©-c* 0 . »w,«©jig %m m & h tmmommm m 
{cm h fp k . fifc»tg& ttHBtcfcu. $ *i fcft # *s l > 
ibiw"cs[»bk*uj 0 . •e©R#w3*ifc£@©fi#tt 

&s iHt u # L^fiw±©fi#fa^m^-r aHtwaa*?- 
©w^k =t o r . se» a 3 titcmn^mm ; 4 xcc & 

oTlIlfcl)©^?,*, $ fcttftttttiiiflMff ffi 
t«R*fflJ*-r4 4>©-C*4t«3«L/cii^«. -e©«^ 

Bf«efe > & & ©-c* s i m% l tcmste . -e © 
fe^o -rut>^mM<om 1 ©tts^ieftm -^tsm^a 

^©HfltttttlS^WrsSaWiR^tHSJ:*). K(f-^5: 
t6*m-rttS*»liii«©-9«!ffl^«:*5t»r . IgSSrWi^^ 
ffiS«fc*)0f3£©MBJW-C«r8a«#4:K*till/. 

fit* ^ * y (ctnff s a 0 . fflmamifim l * c »ft«T 
©@{*&tfi*^Ht-?t,>-c«:. i^ff ^©^©irfB^^r y ^. 
©a»s«*tf*5£t»ci*»«irifc©'c*$. c 
cr-±iBpjf^©jg»!£«. aaHiii©j«wiswK'»Lr+ 

^c^d o < . mmjfimtz c 
t ft «fc o r £ o -sm-^fii J; o & /h § ^ igHrt -c^s $ n 

«. b^L^fflii(±©ti^©f'Pffl£. L#l>ffl«T©*B^ 

*§zw<Dm 2 ©S[*t^m^m^m^a« . ia^tt* r* 

fcft -^©fii <t ^ tos^ 3 n/c^f ^© u t l £ £ finals- 
@»^m*^-c: £ {ctti5L , »it#©tt*j» u * 
±-c*4Hf**im^©^. ^r©@#«a5R^«{c 

*H/r0f3£©»^«±-c*4£#«, ^r©@(*^t±i* 
TJ; D mffBKfi-^©fii^^ * y ccjjnmsa L . I&fi-si© 
iSbftJRL*(,>fflJ&(±r*-s@ft«iai3R^©»*J. ^t© 
Hft«fflJR^««:*Hy-c»f5t©«^«Tt?**<t #tt. 
miiaff -5f©ffi©Huia^ * y ^©ftne^a^tf l> c £ 
^#^£-r^fe©-c*€. 0 $6tC*^©lfi!(*f^ffi«l 
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tH3 ftfcd ^t©ffi£ ?«MR£3 ftfcBfJE© 0 * 

j©^«Kft-^©{i^ L/ . K(t^©«*j» t 

•3 fln#3 ftfc»JMt*.BttlW-* ^ * i ^d^/c C £ * 
B. Wittf. BrJ£©l*3©5ie#5*#>e>!tt£3£««:. 

fflgTiot, WJfil/AKD tt*f*©»ifl2flSj©J*3#5 

as© «> © <fc <o io(%nmm < i&e 3 ft/cBfctftas^ . 

■ Cii)SWW«©j8ji^iaitc. fflHg*/fUr2-3«±ai 
SftfcHttfctfiS«\ (iii) CdTef©*IMttS 
«aS<C^*ffll^Cli3&«-Ct»4. SfcKfflfiT©:?* h 

SCifefJ, C©»^*fifeWtt©fiS*f%«W. ^©Jft 
WK©»ttKj6CfcSttK©oI«*«:SaftT*G d , o . 
S, Cs I4Jka£%tt4»6£S3'>?l'--*€. Sftffc 

isjrje©flt s <t a. aHM©KJRaAt0Qtt«nflk©m 
«^«c«Hfl«uis*3m-rsfcft©**ga©8itK3jj 

S*HjWSUW (,» & l»«a»tc*j l»rSM*»*W»«c J: 

®#-e* 6 . -e ©ft o # i >fg J: «3 ^>^j^^ < . 

t?a«flg c ©ft 4HI«M»ttr c 4 tc -te'n tc y -fe 7 h 3 

ft. *©Raoa»6;*©RffiL©jraraitJfc»*3ft*w 
««^^XKj:*fi#ffi«R*»re»ft*. ^^-cfife*f 
tt©JI8l*#MM3ft«£. C©ttMWMB8tt«a(c 'J 

■fe 7 h 3 titcimfr hmtmswic «t -sit ft 

So COtel^MWWffl* «tfctti3ft-£{i #©ffi#L £ 
^ffi«±i*») . L-fc#oTC©ttffl#Kteffl3ft<&« 

^ifiBSHflciftU^critcjinMtsft. c©jjni?3ft/c 

fi5c«^©MStM^6M#Sgffib©tfftft/c 

-IS 



b#jS* -ckj^w 3 ft tcmimmmicfcctcmnmt l 
x * * <j m tc§eit 3 ft s . sowai©fla«© law *«»7 -r 

Si, fca3ft*ffi#ffl»S0ft,#t»fl*flj£J5c»J. C 
©«-«lffittR#JtT 6ft & 0 ±iC©^ffltc J; V) j. * i) {c 

sutistft 3 ftfcft ssaw«a©js«{c«fc -> -c&a 3 

7\m<i>&Jm *tc §n 3 ftfcBHK* > xtc <t stt # 
f8»3sn»3 ftr (,»*t>. bfcifi^xmrnmrngmtm 

4fc<. W^3ft4fikSt»H»©S/N*|fij 
±3t*-c. jB®H©SkSi«iijfli*»sct3&Jr**. & 
fc. ±gaL*(,>ffitfS^tfi©ibtfl!K:fct»r. ttStm^ 
ms*« fi&r s ©Htt^wsg^ 6©ft mm l # 

^ffi^riiaS^S/cBTilS^icJc^r. -€-©©%©^ 
© 9 Bf ^©^©^©H^HiSR^Jtn e>©ff 

^r^Sir S fc* (Cffl ft SlSlt^^mi5©*«SWKC o 
t»THH*m»TBi9ir4. 0 l tt*«W©ScS*i»«iIti 
S©-*S6S8tt©«WS*i?S*^-j-^a 7^0. m 2 

n*w©]jsc»i«<fta»*ffl «, »ytifcw*iB«tii«©tta© 

0 2 (C^-T <fc ^ CcSc»«»2at 0 tBW3ftM^(*lO?:a 

mvtctkmmR nj^tc^-rs^ffi^©^^ 

^U-^32i, C©~>>5=-U-»32KSIJg3ft/t, '>> 

* w-* 32©^&^c j: 15 3 ft tcnumz -eft-eft 

HI 0 X±& <b 0 r i!fcS*iBWB*«:«-riB«(i-^ E K^ftT 
S2^«tc^»©Hfl*a*^FP3&«ESftA:Hfl^lti 

(*^ffim7P©#ffl^tH®^0 3 (C^-To @f*^tB«3l 
X^>>j3>31C <t3g0^«@31D ttf>ht£2>-7 * YZ-Wr 

-F30E > r ; &;i'7T^-> , ;n>3iF feJc^'T^e^^ r 
>; ^ > 31F rtccsftw hixfc¥- v t vx<D$imnm 

313 3&>6 <C SS)H h 9 >i^X ^ 31G K<fc 0 Hf*^tti*7 

S3i©«»iii^- h 3ia ©ji 3 urns >ea.-c* 

0, tt»*!ftiK*#tgt>fe©-C*S. Sfc. 7W 7 

x^yn>3ic ©il3«i sj'o^nr**. 36tc 

-eft. mm<DmmxwmfmE*m&tiiv. ccom^m 

3 ftfcH^m-^ E t ^tf>« 9HCia« 3 ft3ft»f je© u * t > 
«±©»£tt C ©H^ft^ E^tB^Jb. iBfltm^ E 1fi L 

#t>iSK«T©»^«iii«fi^E*iti*iif Krtaurm 

^•I±L>©S J: -5 (C$iJtfflJf S f*- * WRW8PaJ33i . C© 
ir- ^^J»rf)J®SP33ct «3 ffl* 3 ft/cB^ff # EZA/D 
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35ic «fc o fln#$ ftfc8iJMi*iett-r*iiitM * »; 364 * 

■*<fc9*>:*S< . tt»«WJWWSti*ci«:j:o-c^(; 

fttfettWW-Ptctt. ttJtittR©jRUtJS(MCc> BiHSfctcj; 
^ -f l . c © y -r xft -si « 7 * h #a * 

-K31E «C*JC»riB«M^E ( K > E ) 4L.-cg«3ft 
S. CCrx-^«Bfft)W33B, MAKJUH lmsec 

TAJ (Hfttfcl±5«-7-P©iEiMSffi3iJ (cmn^ 

ft#*31B , 31H lffl%«ME*%n4tfc«) 

<9> 7*> y^*- K3iE icwmztitcmmmEitm 

Iffih 5>5?**31G ^ilDr^-^*IJ»rflJ®IgP33'N.tH^ 

fPK, *©H*fl-*sa«#-tfaK:y-fe?> h3ftTBtm 

«s©f*a*i»*3ft. y-fe? bomm^h'-Xicmm^^ 
s»-r*^ffl*t»o»g-r. — 7 s - ^«»r$ijiaigi333cc 

1 mseccTi KA# SftSBflMt^Ett. C<&?-$ 
^S«Sa$33rt&c^&iett3ftfc U#(,»ffiK 4*/Mfctt 

a*& 3 ft; x«#« i/ # i »e k j: «3 /h s i^c&wgp 
■c?^s fts 0 «c*j f t - zmmfflmsn^ommmm 

E © A77 f C |h] 0 ^ * U 36tt -fe* D (C y -fe ? 

f-3n5„ &l»T. @2(C.^«fc^(C^ftlO^/M,-C 
JftMH! R **flMt 3 tl . C ©ftttffi R<omt £§W fcfife « 
«tfeffiS3«t. ^>?U-$32{C«fcDC©SS[*t^R*nJ 

ta*«:3Ea-r S . c © ig^tt*£5ttio©SW«iii*W 

©T ^6JU 7 7 ^ y 'J 3 31C K A*f L . C © pJM^«± 

§2HiHi&y -c Xff ^©Jft^ilsieitcM^li^lf «*fl 
f#f SWitMi-sf E' (E' >K) tcjfcmajftSftrSft 
3 ft So f r - * mm *ijffl]SP33«±teBim?^ y x« #© 

«£40««:. COIM^E' «r»f^ ( lmsec) (DM 

w-cr* m u ^ommzt fcrtawciet* 3 ft fc t * 1 » 

ffiK <t *4>H****c 3 ft?., c c 'CM^f*io©MtSiffl 
«t»IR^JHJ#L/c@J«ff-^E' «U#(,>ffiKcfcDA#l> 
fcft . A / D £&8 34«c ffi^j 3 ft T 9*y £ JMt#tt 3 

ft, flniMi35«:A*Sft*. flnm^ssB^^^juft-^fi: 

3ftfcBff4f-^E' #A733ft£f|5K, -e©A^3ftfc 

mmrn-^ e ' 4 -e-ft tc £ o fejurtciTOM * y 36&cieti3 
ftri^ii^ff^i^ttiSLLriijf^y^rU 36tcA;fr-r 

■tfnfcRjESft-cfcfl. Bi{§u<*y36Cc«, ftlWR«l 
flgtt 3 ft fcfftfr 63i£CcftSHI R ft T l > S»tlffl 

$ r ©ffl tcHttlfttH *?■ P J: 0 IS^Hi 3 ft fcitft 
#6fD*«tt 3 ft * C 4 4 £ S . ftiftft R ©M*f #**7 r 



mm.mnm<o^m^c & xft ^tt«wtu 3 ft 

So C©re#f*L*t»fSKJ:*)/Ml,*fc&. f-$« 
fijffllg|533l*3g|5r^3 ftSo C © <fc 5 KjHtM * 'J 36(C 

», is&ftt *§5 r ©jiwiiB>&««r*j <t vmm 7 ««©wnB 
#fiS»»tet(tsft-r. ajaWi»R©jffiW(cj: r>r»»sft 
w ^ists 3 ft s o o tctn r> -cm® j( •=& v 36tc iatt 3 ft tc 

ttSftfcH*M#*m*l/riH««i8a^tcJ: 5 JSaM 
*W©jR«*«ias«: J;ft «. &*f^ii2 03&^ hW&m R 

* js w -r s © i igw 3 a s-ftgasfct, > fc* . mu© a s 

©J; ^Kx-^*iJWtU®g|333*^ ScW^Wg^^-r 

^©«^©it©ii(*Mffi.«^^e»©ff l 

mm m mnmm-r scim, scw^©Bg*fpsj^B# 

W I© cfc ^ JC > 5=- U - £ Srffl I > S ffil&<D i><Dt,cm&i> 

co-am < . ±§smmm<omiumia^ic*s^x: . @f* 

*ffl«©fttoO(c. 09A«BtfKBUfc(i) 8t!WSs©j§ffl:S 
|fi]©J13 *i iim© 4> © <fc 0 ldSeflEflt < Rj£ 3 ft fc@f* 

ttws. *fcB(ii)fe*f^©j§ja^(c &jfm*ftL 

r2o«±«)S3ftfc®{*^tHII, */c«(iii) CdT 
[0ffi©ffi#%^] 

[01] *#BW©aM*l8«fflS©-ll*Hi8«©«BI«fiS 

CH2 ] hi ^Ltcnmm^m^mi^cmmmmm 

t»$R©^tH©SSti^^-r^xf'AH 

[0 3] @^ffl^©i¥*ffl^«j§?:^-r»iffl«fiS0 

[##©siiW] 
io WMfc 
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30 fflmfctii& 34 A/D£&8 

31 @muum 35 jugs 

32 36 iH^y^V 

33 r- ^fiJBrWSP 
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